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A contribution to the floral anatomy of Leptospermum 
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C.T. Johnson 
University of Transkei, Umtata, Transkei 
A description of the floral parts is given . The anther is 
characterized by a prominent oil gland at the tip of the con-
nective. The structure of the seed coat of the fertile and sterile 
seed differs. Most of the integumental tissue is destroyed 
during development and only the epidermis of the inner and 
outer integuments develops into the seed coat. A brief descrip-
tion of the vascularization of the f lower and its f loral ontogeny 
is also given. 
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'n Beskrywing van die blomdele word gegee. Die helmknop 
word gekenmerk deur die prominente olieklier op die punt van 
d ie helmbindsel. Die saadhuid van die vrugbare en steriele 
saadknop verskil. Slegs die epidermis van die buitenste en bin-
neste integumente bly in die saadhuid behoue. 'n Kort 
beskrywing van die bearing van die blom en sy ontogenie word 
ook gegee. 
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Introduction 
Although the general morphology of the Myrtaceae has been 
investigated repeatedly and reported in many taxonomic 
publications, detailed studies of the internal structure and 
ontogeny of the flower of the genus Leptospermum do not 
exisL 
The last reasonably comprehensive account of the floral 
morphology of Leptospermum was by Bentham (1866). A 
publication by Erdtman (1971) contains data on pollen 
morphology. 
Material and Methods 
Material of Leptospermum laevigatum (Soland. ex Gaertn.) 
F. Muell was collected from introduced but naturalized 
plants from various localities in the South Western Cape. 
Voucher specimens have been deposited in the herbarium 
of the University of the Western Cape. 
Mature and developing flowers were fixed in F.A.A. 
(Johansen 1940). Material for histological examination was 
dehydrated in a tertiary butyl alcohol series (Johansen 1940) 
and embedded in paraplast with a melting point of 60 oc. 
Floral buds were sectioned serially at 15 - 24 ~tm and stained 
with Astra blue and Safranin. Photomicrographs were made 
with a Wild stereomicroscope and Leitz photomicroscope 
using 35 mm Panatomic X film . 
Observations 
Floral morphology 
Inflorescence. Although the flowers are solitary, one occa-
sionally finds a cyme. The flower, although described as 
sessile or nearly so (Bentham 1866), has a pedicel of 2- 3 
mm. Each flower is subtended by bracts which imbricate 
and bracteoles which cohere. Both bracts and bracteoles are 
deciduous. 
Perianth. Each flower has five free sepals and five free petals 
which imbricate in the bud. The calyx, while in the bud 
stage, is pubescent, but is glabrous at a later stage. The 
sepals and petals are inserted on the outside of the circular 
hypanthium ledge. 
Stamens. Numerous stamens are free and inserted in a single 
row on the inside of the hypanthium ledge (Figure 12f). An-
thers are dorsifixed but versatile with four microsporangia 
which dehisce longitudinally. 
A single prominent oil gland occurs at the tip of the con-
nective (Figure !h). In surface view, the epidermal cells 
overlying the gland appear as a disc between the two an-
ther lobes. These epidermal cells are large, polygonal and 
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Figure I Leptospermum laevigatum. a. An entire seed in which the embryo (stippled) can be seen after clearing the testa. b. Cross-section through 
fertile seed. c. Longitudinal section through fertile seed. d. Longitudinal section through fertile seed. Inner integument stippled. e. Transverse sec-
tion through testa of mature fertile seed. (E0 • epidermis of outer integument; E;. epidermis of inner integument; ii . inner integument; oi . outer integu-
ment; P0 • outer parenchymatous tissue; P;. inner parenchymatous tissue). f. Tangential section showing epidermis of inner integument of a fertile 
seed. g. Tangential section showing epidermis of inner integument of testa of a sterile seed. h. Dorsal (d) and ventral (v) views of anther indicating 
the position of the oil gland and thick-walled epidermal cells overlying the gland . 
thick-walled. As seen in transverse section (Figure 2) the 
secretory cavity is more or less spherical and lined with an 
epithelial cell layer. The anterior wall of the oil gland con-
sists of small epidermal cells, a subepidermal layer and the 
epithelial cell layer. At maturity the anther wall consists only 
of a subepidermal endothecium as most of the tapetum and 
epidermal cells have collapsed. 
The endothecial cells expand radially except for those at 
the stomium which remain small. The radial and tangen-
tial walls of the endothecial cells adjacent to the central 
groove and connective become heavily thickened. At dehis-
cence the small endothecial cells at the stomium rupture and 
the pollen is liberated through two longitudinal slits. The 
anatomical structure of the anther wall is identical to that 
previously described by Davis (1968, 1969) for Eucalyptus 
species. 
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The microspores (Figure 3) of Leptospermum laevigatum 
are similar to those of L. scoparium and other Myrtaceae 
described by Erdtman (1971). The pollen grains are trian-
gular in outline and triporate. 
Style. The free surface of the ovary is flat to moderate con-
vex. The style is inserted in a central depression in the cen-
tre of the ovary. The clavate stigma (Figures 4 & 5) clearly 
consist of 8- I 0 segments which are completely fused. The 
epidermal cells of the dry stigma are elongated into papillae 
(Figure 6). The hollow style is lined by an epidermis which, 
like the adjacent parenchyma zone, has a dense granular 
content (Figure 7). Eames (1961) and Arber (1937) quoted 
by Fahn (1975) and Esau (1977) refer to this specialized 
tissue that nourishes and controls pollen tube growth as 
transmitting tissue. 
The ground tissue consists of thin-walled parenchyma. 
The outer epidermis, which is covered by a cuticle, shows 
no peculiar features. 
Figure 2 Transverse section through anther showing that the anther wall 
consists of subepidermal endothecial cells and epidermal cells, most of 
which have collapsed. The gland and gland overlying cells are indicated . 
X608. 
Figure 3 Micrograph showing the triangular-shaped pollen with three 
germ pores. Xl600. 
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Figure 4 Photomacrograph showing the clavate stigma consisting of eight 
segments. X60. 
Figure 5 Micrograph of a section of the stigma, showing the epidermal 
cells which are elongated into papillae. Xl600. 
Figure 6 Micrograph showing transmitting tissue, with dense cell con-
tents, lining the central canal of the style. X640. 
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Figure 7 Photomacrograph showing young carpels in which the primordia 
of the style are fusing. X500 . 
Placentation. The inferior ovary consists of 8- 10 carpels. 
The placentae are axile, and bear ovules in two longitudinal 
rows (Figures 8 & 9) in each locule. Some of the ovules are 
sterile. Ovulodes are well known in many members of the 
Myrtaceae (Carr & Carr 1962; Prakash 1969). Carr & Carr 
(1962) suggested that the number of rows of ovules and 
ovulodes, and the disposition of these structures on the 
placenta, are of considerable taxonomic value for Eucalyp-
tus. In Leptospermum laevigatum it is impossible to dis-
tinguish between ovules and ovulodes prior to anthesis. 
Figure 8 Photomacrograph showing the ovules borne in two longitudinal 
rows. X350. 
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Figure 9 Photomacrograph showing (a) a fertile seed and (b) a sterile 
seed. X350. 
There is no fixed pattern of arrangement of fertile and sterile 
ovules in L. laevigatum, but it appears that the small 
ovulodes occupy the narrow upper and lower part of each 
row and surround the more or less centrally located fertile 
ovules. On the average there are 12 sterile ovules and four 
fertile ovules in each locule. 
Ovules. The fertile ovules (Figure 1 d) are anatropous with 
two integuments. Both integuments take part in the forma-
tion of the testa . The following parts can be distinguished 
in the testa (Figure 1e). The epidermis of the outer integu-
ment, which has a thick outer periclinal wall and is covered 
with a thick cuticle; an inner parenchymatous tissue which 
is crushed; the epidermis of the inner integument (Figure 
1 f) which is greatly flattened and has cell walls that are 
moderately thickened and an inner crushed parenchymatous 
layer of the inner integument. The wing results from the 
expansion of a single row of thin-walled cells of the outer 
integument. 
In the ovulodes the testa differentiates from the thin-
Figure 10 Transverse section of part of a mature fruit showing promi-
nent sclerification of cells lining the locules. XIOO. 
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walled epidermis of the outer integument and the epider-
mis of the inner integument which is generally thick-walled 
(Figure 1g) and which may show reticulate thickenings. 
The embryo, which is straight, completely fills the seed 
(Figures 1a- c). The cotyledons are wider and longer than 
the hypocotyl. The lower part of the cotyledon contains 
three vascular strands and the upper portion up to nine 
strands, clearly resulting from branching of traces . 
Fruit. The fruit wall (Figure 10) develops from the hypan-
thium which is fused and adnated to the carpels. The epider-
mis consists of small thick-walled cells which are polygonal 
in surface view and are covered by a cuticle which increases 
in thickness as the fruit develops. The young fruit has 
numerous unicellular epidermal hairs which are shed with 
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the maturation of the fruit. A few cyclocytic stomata, 
similar to those described for the leaf (Johnson 1980), oc-
cur in the ovary wall. The subepidermal tissue consists of 
several layers of thick-walled parenchyma followed by thin-
walled parenchyma with oil cavities. 
At maturity the fruit becomes very hard and woody and 
the capsule splits open Ioculicidally. The abscission tissue 
develops along the upper side of the Iocule. The rupture 
along the line of dehiscence is apparently brought about by 
the shrinkage and drying out of the mature fruit wall. The 
occurrence of abundant sclerenchymatous tissue in the lower 
half of the Iocule and on the side closest to the endocarp 
causes less shrinkage in the lower half of the fruit, thus ex-
erting more pressure on the upper half and on the line of 
dehiscence. 
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Figure 11 Drawings showing vascular distribution in transverse sections of the flower at various heights. (d. b. dorsal bundle; Lb. lateral bundle; sty.b. 
stylar bundle; st.b. stamina! bundle; pl.b. placental bundle) 
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Floral vascularization (Figures 11 a- e) 
The floral vascularization has been illustrated by a series 
of drawings of transverse sections of a floral bud prior to 
anthesis. The branch trace which supplies the axillary flower 
initially, appears as a siphonostele in the pedicel, but as it 
continues up the stele it divides into a number of collateral 
bundles (Figure lla). A number of lateral bundles which 
run into the bracts and bracteoles are given off. 
Below the ovary, three major vascular bundle traces 
depart from the fragmented stelar cylinder and follow each 
carpel. The placentae are supplied with vascular bundles that 
are more or less a linear continuation of the stelar cylinder. 
The orientation of vascular bundles within the placenta is 
very complicated and obscure because there is no distinct 
boundary between the individual vascular bundles. Depen-
ding on the number of carpels, 8-10 placental bundles 
(Figure llc) continue upwards and enter the style (Figure 
lid). 
The ovarian strands which run along the length of the 
ovary can clearly be divided into dorsal bundles which oc-
cur within each carpel opposite each locule, and lateral 
bundles occurring between the carpels. The lateral bundles 
arise after the branching of the dorsal bundles from the 
stelar cylinder and follow an oblique path. The ovarian 
strands continue upwards into the hypanthium and branch 
to form inner stamina! bundles (Figure lle). 
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Floral ontogeny (Figures 5 and 12a- g) 
The developing floral organs appear in an acropetal order 
with the youngest organ closest to the apex. The initial con-
vex floral primordium is composed of densely stained 
meristematic cells. After a period of general cell division, 
meristematic activity of the peripheral cells increases and 
a central depression appears at its distal extremity. 
The five petal lobes appear first as five protuberances on 
the margin of the hypanthium followed by five pro-
tuberances which give rise to the sepals. After a period of 
general cell division, meristematic activity becomes localized 
in two regions: a peripheral band of cells which will give 
rise to the stamina! disc, and basal groups of actively 
dividing cells which will form the primordia of the carpels. 
During the early growth of stamens there is no external dif-
ferentiation into anthers and filaments. With the develop-
ment of the archesporia! cells in their apices, the anthers 
increase in size and become sharply demarcated from their 
slender filaments. The surrounding tissue of the floral recep-
tacle keeps pace with the growth of the carpels and conse-
quently the resulting syncarpous ovary is inferior. 
The compound hollow style is formed by apical growth 
of the carpels and union of adjacent primordia. The base 
of the style eventually appears, deeply embedded in the cen-
tre of the ovary because the carpels bulge upwards during 
differentiation of the ovules. When first formed, the placen-
tas are convex structures and each has a smooth surface. 
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Figure 12 Leptospermum laevigatum- Development of the flower. a - d . After a period of general cell division meristematic activity of the peripheral 
cells increases and a central depression appears. e. The stamens, initiated after the corolla, seem to be inserted below the corolla. f & g. The com-
pound style is formed by apical growth of the carpels. a- f. Longitudinal sections. g. Transverse section . (c.p. carpel primordia; p.p. petal primor-
dia; o.p. ovule primordia; st.d. stamina! disc; st.p. stamen primordia; sty.p. style primordia) 
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After a period of general growth, meristematic activity on 
each placenta becomes localized into 16 areas from which 
the 16 ovular primordia develop. 
Discussion 
The flowers are regular, bisexual, epigynous with numerous 
stamens borne on the rim of the hypanthium. The tetra-
sporangiate anthers have a connective which is gland tip-
ped. All these characteristics are typical of the genus. The 
most conspicuous feature of floral development in L. 
laevigatum is, that from the time of initiation of the sepals 
the whole floral bud appears concave and this feature 
becomes progressively accentuated with initiation of suc-
cessive floral whorls. Following initiation, the axillary floral 
apex ceases apical growth and meristematic activity is shifted 
to the periphery resulting in the origin of the inferior ovary. 
The ontogeny of the inferior ovary has been variously in-
terpreted by Douglas (1944, 1957), Puri (1952), Eames 
(1961), Kaplan (1967) and Leins, Merxmuller & Sattler 
(1972). One can conclude that two schools of thought exist 
on the early development of the floral cup. The first school 
is of the opinion that the apical meristem of the inferior 
ovary grows as a ring-shaped meristem producing the first 
series of appendages from the rim of the cup. The second 
school supports the opinion that a receptacular cup which 
is actually appendicular in nature, represents the connate 
floral whorls arising together as a unit. The peripheral 
growth of the floral apex in L. laevigatum can be interpreted 
as floral growth of the receptacle. The floral cup which 
forms the outer wall of the ovary will, therefore, be mostly 
appendicular. No inverted vascular bundles were found, 
which would be in the case of axial development. 
As very little information about floral morphology, on-
togeny and vascularization is available, much work in this 
field is needed before any phylogenetic trends can be 
identified. 
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